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INTRODUCTION 

The base - f low i n v e s t i g a t i o n  o f  L i t t l e  Cypress  Creek i n  n o r t h e a s t  Texas 
was made by t h e  U.S. G e o l o g i c a l  Survey under  p r o v i s i o n s  o f  t h e  1964 c o o p e r a t i v e  
agreement w i t h  t h e  t h e n  Texas Water Commission. The agreement p r o v i d e s  f o r  
t h e  i n v e s t i g a t i o n  o f  t h e  w a t e r  r e s o u r c e s  o f  Texas .  

Base f low i s  d e f i n e d  a s  s u s t a i n e d  o r  f a i r - w e a t h e r  f low.  I n  most c a s e s  t h e  
base  f l o w  is predominan t ly  ground-water e f f l u e n t ;  however, it may i n c l u d e  r e t u r n  
from bank s t o r a g e  and r e s i d u a l - p r e c i p i t a t i o n  r u n o f f  i n  t h e  form o f  d r a i n a g e  from 
l a k e s ,  swamps, and marshes .  Amount o f  b a s e  f low,  t h e r e f o r e ,  may v a r y  w i t h  
c l i m a t e ,  geology,  v e g e t a t i o n ,  and human a c t i v i t i e s .  

Purposes  o f  t h e  base - f low s t u d i e s  were:  (1) t o  de te rmine  t h e  s o u r c e  and 
q u a n t i t y  o f  t h e  low f low;  (2) t o  de te rmine  t h e  chemica l  q u a l i t y  o f  t h e  w a t e r  and 
i t s  s u i t a b i l i t y  f o r  munic ipa l ,  i n d u s t r i a l ,  and a g r i c u l t u r a l  u s e ;  and (3) t o  
e v a l u a t e  t h e  e f f e c t  o f  geology,  v e g e t a t i o n ,  and human a c t i v i t i e s  on t h e  q u a n t i t y  
and chemica l  q u a l i t y  o f  t h e  w a t e r .  

To e v a l u a t e  t h e  g a i n s  and l o s s e s  o f  s t r eamf low t h e  t r i b u t a r y  i n f l o w ,  
s t reambed m a t e r i a l ,  and f  l o o d - p l a i n  v e g e t a t i o n  were  examined a t  s i tes t h a t  
i n c l u d e  t h e  main channe l  and a l l  d e f i n e d  t r i b u t a r i e s ,  shown i n  P l a t e  1. Two 
f i e l d  s u r v e y s  were  made f o r  t h i s  i n v e s t i g a t i o n :  

1. I n  J a n u a r y  1964, a  l i m i t e d  s u r v e y  was made o f  a  channe l  r e a c h  
b e g i n n i n g  a t  s i t e  5  ( m i l e  48.0) and end ing  a t  s i t e  57 (mi le  7.5).  Discharge  
measurements and q u a l i t y - o f - w a t e r  samples  were  o b t a i n e d  a t  o n l y  7 s i t e s  on t h e  
main channe l  i n  t h i s  s u r v e y .  

2 .  I n  June  1964, a  s u r v e y  was made o f  a  r e a c h  beg inn ing  a t  s i t e  1 
(mi le  52.1) and end ing  a t  s i t e  6 1  (mi le  3.0). Discharge  measurements and 
q u a l i t y - o f - w a t e r  samples  were  o b t a i n e d  a t  1 0  s i tes  o n  t h e  main channe l  (7 s i t e s  
of t h e  J a n u a r y  s u r v e y  were  remeasured) and a t  s i tes o n  a l l  f lowing  t r i b u t a r i e s .  



The r e a s o n  f o r  s e l e c t i n g  t h e  J a n u a r y  and June p e r i o d s  was t o  o b t a i n  t h e  maxi- 
mum annua l  d i f f e r e n c e  i n  t h e  e f f e c t s  which v e g e t a l  growth,  e v a p o r a t i o n ,  and 
usage  have on t h e  s t r eamf low i n  t h e  r e a c h .  

A v a i l a b l e  i n  t h e  f i l e s  o f  t h e  U.S. G e o l o g i c a l  Survey i n  A u s t i n  a r e  s u p p o r t -  
i n g  d a t a  f o r  t a b l e s  and i l l u s t r a t i o n s  i n  t h i s  r e p o r t .  

WATERSHED FEATURES 

Cl imate  

Average a n n u a l  p r e c i p i t a t i o n  i s  a b o u t  46 i n c h e s  i n  t h e  L i t t l e  Cypress  
Creek w a t e r s h e d .  E leven  i n c h e s  o f  t h i s  p r e c i p i t a t i o n  g e n e r a l l y  o c c u r s  d u r i n g  
t h e  months of  A p r i l  and May. The average  p r e c i p i t a t i o n  f o r  J a n u a r y  i s  a b o u t  
% i n c h e s  and f o r  June abou t  3 i n c h e s .  The a v e r a g e  a n n u a l  t e m p e r a t u r e  is  abou t  
66" F.;  t h e  c o l d e s t  month i s  January and t h e  warmest  J u l y .  Dur ing t h i s  inves -  
t i g a t i o n  t h e  January and June t e m p e r a t u r e s  were  less t h a n  average ,  and t h e r e  
was no p r e c i p i t a t i o n .  Thus, t h e  c l i m a t e  was f a v o r a b l e  f o r  base - f low s t u d i e s .  

Genera l  G e o m o r p h o l o ~ ~  

L i t t l e  Cypress  Creek,  which h a s  i t s  headwaters  i n  s o u t h w e s t e r n  Camp and 
n o r t h e a s t e r n  Wood C o u n t i e s ,  f lows eas tward  abou t  70 m i l e s ,  d r a i n i n g  p a r t s  o f  
Upshur, Gregg, Marion, and H a r r i s o n  C o u n t i e s  i n  n o r t h e a s t e r n  Texas .  These 
c o u n t i e s  l i e  w i t h i n  t h e  n o r t h e r n  p a r t  o f  t h e  West Gulf C o a s t a l  P l a i n  physio-  
g r a p h i c  p r o v i n c e .  The d r a i n a g e  a r e a s  above t h e  s t r eam-gag ing  s t a t i o n s  a t  s i tes 
7  and 57 i n c l u d e  383 and 675 s q u a r e  m i l e s  r e s p e c t i v e l y .  The t o t a l  d r a i n a g e  
a r e a  above t h e  mouth is  693 s q u a r e  miles.  

The d r a i n a g e  b a s i n  is  bounded by i r r e g u l a r ,  r o l l i n g ,  and h i l l y  up lands ,  
many o f  which a r e  c u l t i v a t e d  o r  c l e a r e d  f o r  p a s t u r e l a n d  (F igure  1 A ) .  The f l o o d  
p l a i n  forms a  f l a t  v a l l e y ,  g e n e r a l l y  1 t o  2 m i l e s  i n  w i d t h .  L i t t l e  Cypress  
Creek h a s  t h e  c h a r a c t e r i s t i c s  o f  t h e  t y p i c a l  o ld -age  s t r e a m  i n  t h a t  i t  meanders 
i r r e g u l a r l y  a c r o s s  t h e  f l o o d  p l a i n ,  forming swamp and marsh a r e a s  a d j a c e n t  t o  
i t s  main c h a n n e l .  The g r a d i e n t  o f  t h e  streambed i s  e s t a b l i s h e d  and o n l y  minor 
d e g r a d a t i o n  t a k e s  p l a c e .  I n  some o i l - f i e l d  and c l e a r e d  a r e a s ,  the  n a t u r a l  
channe l  c o n f i g u r a t i o n  h a s  been s t r a i g h t e n e d  by c l e a r i n g  o f  v e g e t a t i o n  by man. 
Approximate ly  70 p e r c e n t  o f  t h e  b a s i n  i s  d e n s e l y  covered w i t h  e v e r g r e e n s  and 
dec iduous  v e g e t a t i o n .  Abundant growth o f  p h r e a t o p h y t e s  g e n e r a l l y  i s  more 
c o n c e n t r a t e d  on t h e  f l o o d  p l a i n s  and marshlands  ( F i g u r e s  1B and 2 A ) .  

Geologic  S t r u c t u r e  o f  L i t t l e  Cypress  Creek Watershed 

L i t t l e  Cypress  Creek t r a v e r s e s  sed iments  d e p o s i t e d  i n  a  s y n c l i n a l  s t r u c t u r e  
known a s  t h e  E a s t  Texas Embayment o r  B a s i n .  The E a s t  Texas Bas in  t r e n d s  n o r t h -  
eas tward ,  i t s  a x i s  p a s s i n g  th rough  Wood, Upshur, H a r r i s o n ,  Marion, and Cass 










































